Na(+)-dependent glutamate transporter in human retinal pigment epithelial cells.
To characterize glutamate uptake in the human retinal pigment epithelial (HRPE) cell line 165 and to determine the feasibility of using this cell line as an experimental model for glutamate transport studies. Confluent monolayers of the HRPE cells cultured in 35-mm petri dishes were used to study glutamate uptake with regard to its ion dependence, substrate specificity, and kinetics. The radioactivity associated with the cells was measured by a liquid scintillation counter. Glutamate uptake was noticeably stimulated by the presence of Na+ in uptake buffer. Acidic amino acids (100 microM; L-glutamate, L-aspartate, D-aspartate, and L-cysteate) and glutamate transporter inhibitors (100 microM; dihydrokainic acid, DL-threo-beta- hydroxyaspartic acid, and L-trans-pyrrolidine-2,4-dicarboxlic acid) interacted with uptake of radiolabeled glutamate. The activity of glutamate uptake depends on Na+ concentration. Glutamate uptake in the presence of Na+ does not have anion dependence. The uptake of glutamate was enhanced by external acidic environment and inhibited by 0.5 mM DIDS: Glutamate receptor antagonists (100 microM; [+/-]-2-amino-4-phosphonobutyric acid and 6-cyano-7- nitroquinoxaline-2,3-dione) did not inhibit glutamate uptake. Kinetic analysis shows that this transporter consists of at least two saturable systems. The results of the present study demonstrate that a glutamate transporter is expressed in the HRPE cells. Its characteristics are similar to those of glutamate transporters observed in the RPE of laboratory animals. The human cell line 165 will be a useful tool for characterization of glutamate transport in the RPE. This study also provides clear evidence for the presence of a glutamate transporter in the human RPE.